risk factor is family history in first degree family members. Cohort studies in patients with febrile convulsion; risk of siblings was determined as 10-45% (11) . Cognitive dysfunction, psychomotor retardation, behavioral problems, pica, breath holding spells, restless leg syndrome, and thrombosis could be associated with iron deficiency. The effect of iron deficiency in a developing brain and mechanisms such as altered development of hippocampus neurons, impairment of energy metabolism, delayed maturation of myelin, slowed visual and auditory evoked potentials, and alterations in synaptic neurotransmitter systems including norepinephrine, dopamine, glutamate, gamma-aminobutyric acid (GABA), and serotonin may be responsible for these symptoms (12, 13) . Zinc has a regulatory effect on glutamic acid decarboxylase and the synthesis of GABA (14) .
Considering the conflicting pathogenesis of FC, we designed a study to investigate the relationship of FC with iron deficiency anemia and zinc deficiency.
METHODS
We prospectively evaluated the demographic and clinical characteristics of FC in 57 children aged 3-60 months who presented to the pediatric emergency department as the case group and 25 healthy children who presented to outpatient clinics as the control group in Şişli Hamidiye Etfal Training and Research Hospital between January 2013 and July 2013.
Febrile convulsion was defined as a seizure occurring in a child with a documented temperature of at least 37.8°C.
Febrile convulsion has been defined as a seizure associated with a febrile illness in the absence of central nervous system infection or acute electrolyte abnormalities in 6-60-month-old children without previous afebrile seizures. FCs are further classified as simple and complex. Complex FC is defined as a seizure lasting more than 15 min and recurring within 24 h or a focal seizure (15) .
The exclusion criteria comprised receiving an iron or zinc combination within the past month, the presence of any chronic systemic diseases (cardiac, renal, metabolic, malignancy, and rheumatologic, etc.), and having neurodevelopmental delay, previous afebrile seizure, or acute central nervous system infection (meningitis or encephalitis).
A venous blood sample was obtained from all children in both groups. The hemoglobin (Hb) level, hematocrit (Htc), mean corpuscular volume (MCV), red blood cell distribution width (RDW), platelet count, mean platelet volume (MPV), serum iron level, total iron binding capacity (TIBC), biochemical tests, and ferritin, C-reactive protein (CRP) and zinc levels were measured.
Iron deficiency anemia is defined as an Hb level of <11 g/dL; MCV of <70 fl at 12-24 months, <73 fl at 24-48 months, and <76 fl at 2-12 years; and ferritin level of <10 μg/L. Serum iron levels of <30 μg/dL, total iron binding capacity of >350 μg/dL, transferrin saturation (a percentage calculated as serum iron concentration/ TIBC×100) of less than 16%. Zinc deficiency was considered as serum zinc level of <70 μg/dL.
Informed consent was taken from the parents, and the study was approved by the ethics committee of Şişli Hamidiye Etfal Training and Research, İstanbul, Turkey.
Statistical Analysis
In the descriptive statistics of the data, mean, standard deviation, rate, and frequency are used. The distribution of variables was checked with the Kolmogorov-Smirnov test. For the analysis of qualitative data, the independent samples t-test and MannWhitney U test were used. For the analysis of quantitative data, the Chi-square test was used; in conditions where the Chi-square test cannot be used, Fischer's test was used. Statistical Package for the Social Sciences 21.0 (SPSS Inc.; IBM Company, Armonk, New York, USA) was used in the analysis.
Results at 95% confidence interval and p-values of <0.05 were considered to be significant.
RESULTS
We studied 57 children (36 males and 21 females) with FC and a control group of 25 healthy children (13 males and 12 females).
The mean age of patients in the case and control groups was 25.8±11.9 months and 24.8±14.2 months, respectively. The mean age at first seizure was 21.6±11.8 months. The most common cause of FC was upper respiratory tract infection (84.2%). Twenty (35.1%) patients had a family history of FC and 8 (14%) a family history of epilepsy. Simple FC was seen 91.2%, and generalizedtype FC was seen 98.2% of the patients. The most common seizure type was generalized tonic-clonic seizures (78.9%). Recurrence was seen in 18 (31.6%) patients.
There was no statistically significant difference between the case and control groups in the anemia ratio, Hb level, Htc, MCV, RDW, RBC count, platelet count, TIBC, and ferritin level (Table 1) . MPV, mean serum iron level, and iron level were lower in the case group. Additionally, the transferrin saturation index was lower in the case group.
There were statistically significant lower rates of mean serum zinc level and hypozincemia in the case group (p=0.009 and p=0.003, respectively) ( Table 2) .
Case
Control p Moreover, in the Turkish population, consanguineous marriage ratio was 22% (18) . In our study, we found that the FC history of first degree family members higher than literature (35.1%).
There was no statistically significant difference between the case and control groups in the anemia ratio, Hb level, Htc, MCV, RDW, RBC count, platelet count, TIBC, and ferritin levels.
Akbayram et al. (19) indicated that in Turkey, in children with FC, serum iron levels are lower than those in the healthy children group. Similar to this, we found a statistically significant difference (p=0.03) between the case and control groups at mean serum iron level and low serum iron (Fe<30 μg/dL) ratio.
Pisacane et al. (20) showed that in a case-control study in Italy for 6-24 months, 156 FC patients had a 30% anemia ratio, patients with fever but no convulsion had a 14% ratio, and healthy children had a 12% ratio. They described an association between iron deficiency anemia and FC. Fallah et al. (21) reported that in Iran, in a cross sectional case control study, iron deficiency anemia was found at a rate of 26% in first unprovoked afebrile seizure, at a rate of 22% in FC, and at a rate of 10% in healthy children. Although the anemia ratio in the case group that we found was consistent with that found in literature (26.3%), there was no statistically difference with that in the control group.
Serum zinc levels are known not to change depending on gender (22) . We showed no gender difference between patients with normal and low zinc levels.
Çelik et al. (23) reported that there was no significant difference between serum zinc level in 25 children with FC and healthy 25 children as the control group. Kafadar et al. (24) found that there was no significant difference between the FC and control group. Uluhan et al. (25) reported 25 FC patients had a mean serum zinc level of 86.76±4.04 µg/dL and that 20 healthy children, as the control group, had a mean serum zinc level of 96±7.62 µg/dL. There was no statistically significant difference. In one report by Cho et al. (26) from Korea in Pusan Hospital, there was no significant difference between the serum zinc level in children with FC and the control group. This difference with our result may be due to their small sample size (the study was performed on 11 patients in each group).
On the other hand, Ehsanipour et al. (14) reported a comparison of serum zinc levels and found that 34 patients had FC, 40 had fever, and 18 had afebrile convulsion. In the case group, zinc levels were found to be significantly lower than those in other groups. Further, in other studies, mean serum zinc levels were found to be lower in patients with FC (27, 28) . Salehiomran and Mahzari (29) reported that the mean serum zinc level was 0.585±0.166 mg/L and 0.704±0.179 mg/L in the case and control groups, respectively. The mean serum zinc level was significantly lower in the FC group than in the control group. Our study showed that the mean serum zinc level was 75.2±20.0 μg/dL in the case group and 87.4±16.6 μg/dL in the control group. Low serum zinc level ratio was 45.6% in the case group and 12% in the control group. The mean serum zinc level and low serum zinc level ratio were significantly lower in the case group than in the control group.
CONCLUSION
Although anemia criteria were lower in the case group, there was no statistically difference between FC and anemia. Serum zinc levels were found to be lower in patients with FC. The relationship between low zinc levels and FC is not understood whether it is a cause or result. To find the truth about relationship of FC with anemia and zinc levels, more sophisticated investigations are needed.
Ethics Committee Approval: Ethics committee approval was received for this study from the ethics committee of Şişli Hamidiye Etfal Training and Research.
Informed Consent: Written informed consent was obtained from the parents of the patients who participated in this study.
Peer-review: Externally peer-reviewed. Finansal Destek: Yazarlar bu çalışma için finansal destek almadıklarını beyan etmişlerdir.
